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Revue Phys. Appl. 21 (1986) [3] , Chedaille and Braud [4] , Bilger [5] , Bowman [6] and Gouldin [7] . A critical analysis of the intemal aerodynamics of sampling probes is due to Colket [8] . Lengelle and Verdier [9] give a complete review of the basic techniques, typical applications and recommended practices.
Up to now, gas sampling has been mostly used in step by step measurements Only distortions specific to the continuous mode of operation will be considered. The other distortions associated with probe sampling are extensively discussed in the literature cited in the introduction. The sources of distortions that we shall consider are related to :
(1) the analyser response function; (2) the sampling line time lag; (3) the mixture evolution of the sampled gases in the line ; (4) the variation of mass flow rate in the line due to temperature changes of the sampled gases.
These perturbations successively modify the information as shown in figure 4 . The input to the system is the mole fraction X and the distorted output signal is S. The signal processing problem then consists of first identifying the transfer function of the system and then restoring the input X from the output signal S.
To begin let us consider the analyser dynamics. (9) and (10) where À is a relaxation parameter constant depending on the signal Z. Now the previous identity is easily transformed Convergence of iteration (12) is guaranteed if the operator F is a contraction mapping. We did not rigorously establish this property, but rapid convergence was obtained in all of our applications. About 7 iterations were needed in most cases. This rapid convergence may be considered to provide an a posteriori justification to the method.
Results and applications.
Before applying the restoration method discussed above to complete explorations of our combustor, we shall first give several tests illustrating the distortion problem.
The first test is performed to obtain the response of the system to a concentration step (curve (a) in Fig. 6 ). Indeed it is essential to first identify the system response function before trying to restore the concentration signal. The step input is obtained by passing the probe through a steep concentration gradient (for example at a close distance from the inlet plane). Curve b in figure 6 represents the measured system response. The calculated system response is represented by curve c in figure 6 and it nearly coincides with the measured response, thus showing that the system response to a step has been suitably identified. We next apply the iterative restoration method to the upwards-downwards experiment described in section 3 (see Fig. 5 ). The result is now quite satisfactory (Fig. 7) (Fig. 12) is observed and it is closer to the inlet plane than in figure 10 . The maximum CO mole fraction (0.5 %) is larger than in figure 10 (0.4 %) .
Systematic investigations indicate that there are many possible flow and flame structures corresponding to stable and unstable regimes depending on mass flow-rate and equivalence ratio. A discussion of this aspect is given in Darabiha et al. [12] . Further examples of application are also contained in Darabiha [13] . Up to now gas sampling has been mostly used in stepby-step measurements. As detailed explorations require excessive testing times, that mode of gas sampling would restrict measurements to a few field points. The continuous computer controlled sampling mode presented in this paper considerably reduces the exploration time but induces several problems such as analyser response time, gas mixing in the transfer line and flow rate variation in that line due to temperature. These problems are solved successfully by identifying a system transfer function and using an iterative restoration method. This mode of gas sampling allows detailed studies of flow and flame structures and it is a useful tool in combustion experiments.
